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Soil Biology and 
Cover Crops



How Do We Measure Soil Health? 
Soil Chemical Properties
(Carbon and Nutrients)

• Available C

• Total Organic C

• Easily extractable N and P

• Dissolved organic nutrients

• Traditional soil fertility 
tests – Correlated to yield 

Photo:www.nrcs.usda.gov



How Do We Measure Soil Health? 

Soil Physical Properties
• Wet aggregate stability –

Ability to withstand 
disturbance

• Water infiltration –
Movement of water

• Bulk Density – Ease of root 
penetration https://www.nal.usda.gov/topics/soil‐resource‐management



Source: https://soilhealthinstitute.org/north-american-project-to-evaluate-soil-health-measurements/
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How Do We Measure Soil Health? 
Soil Biological Properties
• Microbial biomass C ‐ Size
• Soil respiration ‐ Activity
• C, N, and P cycling enzyme activity ‐

Activity
• Microbial community structure  

(Phospholipid Fatty Acids or PLFA) ‐
Diversity

Photos: www.nrcs.usda.gov



Cover crop effects on soil Carbon

Cover crop 
plots had 10‐
15% more 
total Organic C
and
available C



Cover crop effects on C cycling enzymes



Cover crop effects on soil biological indicators

Microorganism 

Category 

Spring 2018 Fall 2018

%

Cover 

Crop 
No Cover 

Crop 
Cover 

Crop 

No Cover 

Crop 

Fungi 3.8 3.1 3.7 3.5 
AM Fungi 4.6 4.3 5.2 5.1 

Actinomycetes 16.3 17.5 15.7 15.8 
Anaerobic 
Bacteria 1.8 1.8 1.9 1.9 

Eukaryotes 2.0 1.6 2.3 2.3 
Gram Neg 
Bacteria 39.8 39.0 39.8 40.9 

Gram Pos 
Bacteria 31.7 32.7 31.3 30.5 



Microbial Biomass P

*Letters indicate significant differences p<0.05

BC

Spring 2019  Fall 2019 



Microbial Biomass P – P Pools

• In all seasons, MB‐P was 
correlated to PMEHLICH r2=0.72 
(p<0.001)

r2=0.72
Y=0.07x+0.31



Cover crop effects on P cycling enzymes



Treatment effects on soil chemical properties

Effects of cover crop in 2019 soil sampling
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Cover crop effects on dissolved P loss
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Water ‐ longer residence time

Stratification

Higher microbial 
biomass & activity

What factors are likely contributing to dissolved P runoff



Take Away

• Biological soil health 
improved with cover crops

• Cover crops reduced 
erosion

• Dissolved P runoff losses 
increased with cover crops, 
may need to rethink P 
fertility



Final Thoughts
Conservation management needs to be 
targeted to meet specific goals

More information is needed to 
understand how soil health will impact 
outcomes

Soil health measurements should be 
chosen and interpreted carefully  
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Cover Crop 
Selection



What is your Objective
• Operation specific

• Build residue
• Reduce N leaching
• Weed control
• Reduce soil loss …

• What are willing to spend?
• Seed costs
• Fertilizer costs
• Equipment
• Soil moisture



Cover Crop Selection

https://mccc.msu.edu/selector‐tool/
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